Data obtained by independent tests on each of 483 batches of Rhizobium inoculants for Glycine max, Medicago sativa, and Arachis hypogaea, manufactured commercially in South Africa, are reported and discussed. Whereas the average cell count per gram per batch was well in excess of 109, inoculants for G. max and M. sativa manufactured with peat treated with gamma irradiation at a dose of 50 kGr contained significantly higher numbers of Rhizobium cells than inoculants from peat which received 25 kGr. Inoculants for M. sativa manufactured with steam-sterilized peat were similar in quality to those prepared with peat irradiated at a dose of 50 kGr. Contrary to the inoculants for G. max and M. sativa, the Rhizobium strain used in inoculants for A. hypogaea was apparently insensitive to the effect on peat of the higher gamma irradiation dosage.
The relatively slow progress made with the exploitation of the legume-Rhizobium symbiosis as a supplier of nitrogen to agriculture in many countries can be attributed partially to the inferior quality of Rhizobium inoculants in general. Until a decade ago, inoculants were prepared with unsterilized peat carriers by most manufacturers. Some of these were of acceptable quality (9) , but it became apparent that the adverse effects of unfavorable environmental conditions were frequently accentuated in inoculants prepared with nonsterile peat (5, 6, 9) .
Although it is now generally accepted that a sterilized carrier is superior to a nonsterilized one, there is some disagreement on the most suitable method of sterilization (6) . Whereas steam sterilization has been used in many countries to produce inoculants of high quality (6) (7) (8) , it is known that excessive heat renders peat unfavorable for subsequent growth and survival of rhizobia. Roughley and Vincent (6) showed, for example, that gamma irradiation of peat at a dose of 50 kGr was more favorable for subsequent survival of rhizobia than steam sterilization for 4 h at 121°C. Tests conducted regularly in our laboratory on inoculants produced commercially with either gamma-irradiated or steam-sterilized peat indicated that numbers of rhizobia in irradiated peat were not necessarily higher than those in steam-sterilized peat, although variation in quality among batches appeared to be less with peat treated with gamma rays (unpublished data).
That gamma irradiation at a dose of 50 kGr does not sterilize peat completely (9) , in conjunction with claims that peat partially sterilized by flash drying at high temperatures supports satisfactory survival of rhizobia (2) 
DISCUSSION
Analysis of data obtained with 483 batches of inoculants manufactured for soybeans, alfalfa, and groundnuts in South Africa showed that excellent quality can be maintained by manufacturers whose products are subjected to independent quality control. Whereas the minimum requirement had been 5 x 108 cells g (wet weight) of inoculant-1, average numbers ranged from 1 .819 x 109 cells g-1 (log value, 9.2597) for soybean inoculants prepared with peat irradiated at 25 kGr to 3.499 x 109 cells g-1 (log value, 9.5440) for alfalfa inoculants prepared with peat irradiated at 50 kGr (Table 2 ). These results indicated that 109 rhizobial cells g-1 would be a realistic and fair minimum requirement for peatbased inoculants in South Africa, as is the case in Australia (J. A. Thompson, personal communication).
Interpretation of the findings with the commercially manufactured inoculants in terms of sterilization practices for peat before inoculation is somewhat complicated by the fact that two manufacturers were involved. However, it should be emphasized that essentially the same manufacturing procedures were followed by both except for sterilization procedures. Similarly treated peat from the same source was inoculated with cell suspensions of the same Rhizobium strains containing approximately 109 cells ml-'. With such a high cell concentration, a possible small variation in numbers from time to time would not have influenced the cell numbers in the peat inoculant (4 The results showed differences in the responses of the Rhizobium strains used to sterilization treatment of the peat carrier. Whereas cell numbers of R. japonicum WB1 and R. meliloti U45 were significantly higher when gamma irradiation of the peat was increased from 25 to 50 kGr, Rhizobium strain CB756 appeared to be unaffected. This indicates the relevancy of determining, as one of the criteria for strain selection for inoculant production, the capacity of a Rhizobium strain to benefit from an expensive sterilization practice (9) .
Considering the acceptable quality of even those inoculants produced with peat irradiated at 25 kGr, manufacturers might argue that the additional cost does not justify a 50-kGr radiation treatment. We are of the opinion that, with legume inoculants, the aim should always be to obtain the highest numbers practically possible.
Subsequent attempts by manufacturer X to quantify differences in sterility of peat irradiated at 25 and 50 kGr failed to show marked differences in the numbers and types of microorganisms surviving (P. L. Steyn, personal communication). The numbers of bacterial colonies on agar plates inoculated with 10-1 dilutions of the irradiated peat were apparently too small, and varied too much between replicates, to allow APPL. ENVIRON. MICROBIOL.
on August 27, 2017 by guest http://aem.asm.org/ Downloaded from statistical analysis of the data. It therefore seems unlikely that the superiority of peat exposed to gamma irradiation at a dose of 50 kGr solely resulted from a higher degree of sterility at the timne of inoculation. A higher release of nutrients from peat that was bombarded twice as long by gamma rays could also have contributed to the 50-kGr treatment being superior for survival of rhizobia.
Whereas the results indicated that gamma irradiation at a dose of 50 kGr and steam sterilization for 3.5 h at 1240C were equally effective for the manufacturing of high-quality inoculants with the local peat, both manufacturers preferred gamma irradiation as the more convenient and reliable method. Apparently, the high risk of contaminating sterilized peat when bags are removed from the autoclave before being sealed off makes steam sterilization a less attractive alternative.
